Lactate reduces amino acid release and fuels recovery of function in the ischemic brain.
Pre-ischemic hyperglycemia exacerbates the neuronal injury associated with cerebral ischemia/reperfusion, possibly because the accumulation of glycolytically derived lactate causes acidosis. Twenty minutes of four vessel occlusion caused significant increases in rat cerebral cortical superfusate levels of aspartate, glutamate, phosphoethanolamine, taurine, and GABA. Lactate (20 mM), applied topically, significantly reduced the ischemia/reperfusion evoked releases of glutamate and GABA, with further reductions following the higher dose (40 mM), which also significantly reduced the evoked release(s) of the other amino acids. EEG recovery was robust in the presence of 40 mM lactate. These results substantiate the ability of lactate to serve as a neuronal energy substrate but question the role of lactate accumulation in the enhancement of ischemic brain injury by hyperglycemia.